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teintng the same as the active ingredient. The salicyla- 
mide derivatives represented by formulae (la) and (1 b) 
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Description 

TECHNICAL FIELD 

5 [0001] The present inventfon relates to novel salfcyfamide dertvattves. to a process for producing the same and to 
drugs containing the same as the active ingredient More particularly, the present Invention relates to novel salicylamide 
derivatives exerting an effect of inhibiting the activation of NF-xB and useful as anti-inftammatory agents and invnu* 
nosuppresshre agents, to tntermectates In the production thereof, to a process for producing the sanne. and to drugs 
containing the salicylanilde derfvaflves or sails thereof as the active ingredient 

10 

BACKGROUND ART 

[0002] Anti-inf]amnr)atory agents conventtonalty used include steroid agents, prostaglandin synthesis inhbitors and 
so forth. Also, cyciosporfn. F»(506 (tacrot&mus) and so forth have been used as immunosuppresshfe agents. However, 
IS it has t>een pointed out that these drugs have problenis in elTects and side effects. 

[0003] In particular, generally many of them have strong side effects, which is a severe ilmtt upon their use as anti- 
Inflammatory agents and Immunosuppn^fve agents. 

[CMKM] Acconilngfy, it iias been desired to discover or create novel drugs exerting rntle side effete and having novel 
chemical structures and operating mechanisms, so that there have been ma^e studies for discovering or creating novel 
20 compounds that have different chenrijcai structures and operating mechanisms llrom those of conventionally used drugs 
and exhibiting exceltent anti-Inflammatory activity or Immunosuppressing acth^. 

[00(^1 NF-kB was identified as a nucleqp>rotein bonded to the enhancer of Inwruinoglpbulln K-chaIn gene (Ce8 46, 
705-716, 1986) and at first It was considfered to be a transcription factor spedfld to B tells but afterwards ft revealed 
that it exists in various types of cells, NF-kB is a hetero dimer consisting of two subunlts and Is coristltuted by various 
25 combinations of p50 or p52 having Rel homology domain (RHD) of about 300 amino acids with FielA, c-Rel or RelB 
(Annu. Rev. Immunoi.. 14, 649-681. 1996). 

[0006] NF-kB is a dominant transcription fector in bbphytaxis reaction andgenes induced by NF-kB Includes besides 
inununogiobunn. cytokines (IL-1. IL-2, IL-6, IL-8, TISIR «c.), ceD adhesion factors (E-seiedin. ICAi^i; VCAM-1 , etc.), 
nim>gen oxide (NO) synthetase. Fas llgand, etc., most of which are deeply concemed in fimmune response or Inflam- 
30 matory reaction (Ceil. 87, 13-20,1996). 

[0007] Factors known to cause activatfon of NF-kB include besides TNF-a. IL-1 . antigen stimulation, TPA. UV. acti- 
vated oxygen (Annu. Rev. Immunpl.. 12. 141-179. 1994). Therefore, it is conceived that stlmulallph of cells with TNF- 
a or the like and discovery of a tow molecular weight substance induced by the stimulatibn that inhibits activation of 
NF-kB win undergo further devetopment of anti-inflanvnatory agents and Immunosuppressive agents. 

ss 

DISCLOSURE OF IIWENTiON 

[0008] In conskieration of the above problems, the present inventors have repeated screening extensively and as a 
result they have found that novel sallcylanikie derWallves having specified chemical structures, I.e.. compounds rep- 
40 resented by the formula (1 a) (0HM2EQ) and the compounds represented by the fomiuia (lb) (DHMdEQ) described 
hereinbelow exert an effect of inhtt>itlng the activation of NF-kB. thereby ecitieving the present invention. 
[0009] That is, the present Hventkm provides the foltowing novei saOcyfamkie derivatives^ a process for producing 
the same, and drugs containing the same as the active in^edient. 

45 [1] Salicylamide derivatives represented by formula (1) 



so 




O 



55 wherein R^ represents a hydrogen atom or a C2-4 alkanoyi group. R* represents a group represented by the 

foOowing fomiuiae (A). (B). (C). (D), (E). (F) or (G): 
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5 



10 





[3] Saltcylamtde derivatives as descrfbed In (1] above, represented by formula (2) 



45 



50 




wherein the symbol Hi the formula has the same meaning as descrfi>ed In [1 ] above. 
[4] Saltcylamide derivatives as described In [1] above, represented by formula (3) 
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R^O OR^ 
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(3) 



wherein the symbols In the formula have the same meanings as descrbed In [1] above. 
[5| Salicylamide derivatives as described in [1] above, represented by formula (4) 

HO. 




(4) 



wherein the symbol In the fonmila has the same meaning as described in [1] above. 
[6| A salicylamide dedvath^ as descrtoed in (1 ] above, represented by fomiuta (5) 




(5) 



[7| Salicylamide derivatives as described in [1] above, represented by formula (6) 



4S 



so 



55 



R^O OR^ 




(6) 



wherein the symbol in the fonmula has the same meaning as deserved in [1] above. 
[8] A process for producing salicylamide derivatives r^resented by formula (2) 
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10 




Wherein the symbol in the formula has the same meaning as in described above, conrtprising reacting 2.5-dffneth* 
oxyanliine with O-afkanoytsalicytoyl halide represented by formula (7) 

IS 



20 




wherein has the same meaning as descried In [1| above, and X represents a halogen atom. 

25 

[9] A process for producing salicylamlde derivatives represented by formula (3) 



30 



35 




o 



wherein the symbols in the formula have the same meanings as described above, comprising reacting a salfcyla- 
^ mide dertvathre represented by formula (2) 



45 



50 




OMe 



wherein the symbol in the fomnula has the same mearang as in fl) above, with an aDcanol represented by formula 
R3OH wherein flf* b a C1-4 alley! group. In the presence of a compound represented by a fomiula CgHaKOAcja 
55 wherein Ac is an acetyl group. 

[10] A process for producing salicylamlde derivatives represented by formula (4) 
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wherein the symbol in the Iprmula has the same meaning as described above, comprteing subjecting a saficylamlde 
derivative represented by formula (3) 

15 



20 




wherein the symbols in the formula have the same meanings as hi [11 above, to epoxidation. 
[11] A process for producing a sallcylamlde derivative represented by fonnula (5) 

30 



35 



40 



45 



50 




Wherein the symbols In the formula have the sanoe meanln£^ as descrbed in (1) above, to decBaOQrIketaiatlon. 

55 

[12] A process for producing saScyiamide derivatives represented by formula (6) 
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OH 



wherein the symbol In the formula has the same meaning as described above, comprising subjecting a saflcytamlde 
derivatives represented by formula (4) 




wherein the symbols In the formula have the same meanings as in [11 above, to reduction. 
[13] A process for producing a salicylamide derivath^e represented by formula (la) 




comprising subjecting a salicylamide derivative represented by fonnula (5) 




to reduction. 

[14] A process for producing a salicylamide derivative represented by formula (lb) 
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wherein the symbol in the fonmila has the same meaning as described In [1] above, to dedlalkylketalatlon. 

[15] A drug comprising a saticylamide derivative represented by fonnulae (la) or (lb) as described in {2] above or 
a salt thereof as the actfve ingredient. 

[16] An agent for inhibiting the activation of NF-kB comprising a salicylamide derivative represented by fomiuiae 
(la) or (lb) as described In [2] above or a salt thereof as the active ingredient. 

[17] Anti-lnflamniatory agent or Immunosuppressh^e agent, comprising a saficylamlde derivative represented by 
formulae (la) or (lb) as described In (2] at>ove or a saft thereof as the active ingredient 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 

Figs. 1(A) and 1 (B) are gra|^ iDustratlng NF-kB pn>duction Inhibitory acth^itles of DHM2EQ and DHM3EQ. re- 
spectively. 

Rgs. 2(A) and 2(B) are graphs illustrating effects of DHM2EQ and DHM3EQ. respectively, on mouse collagen- 
induced arthritis. 

DETAILED DESCRIPTION OF THE B^VENTION 

[001 1 ) The CI -4 all^ group represented by R^ in R^ In the fomnula (1 ) above includes methyl, ethyl, propyl, bu^ 

groups and isomer groups thereof, with a methyl group and an ethyl ^oup t>elng prefeired. 

[0012] The C2-4 alkanoyt groups represented by R^ In the formula (2) and (3) above, include acetyl, proplonyi and 

butanoyl groups and isomer groups thereof with an acetyl group being preferred. 

[0013] The halogen group repr^ented X in the formula (7) at>ove includes fluorine, chlorine, bromine and iodine 
atoms, with cMorine and bromine atoms being preferred. 

(Process for producing the compounds of the present invention] 

[001 4] The compounds (saficyiamide derivatives) of the present invention can be produced accordng to the synthetic 
process by Wipf et al. (Synthesis, No. 12, p.1549-1561. 1995). 

[0015] fviext. the process for producing the compounds of the present Invention wQI be Illustrated t>ased on the fol- 
lowing reaction schemes. 
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[001 6) In the following steps, the compounds represented by the formulae (1 a) and (1 b) and production Intermediate 
compounds represented by the fomiulae (2) to (6) are novel compounds. 



Production Routes of DHM2EQ and DHH3EQ 
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C6H3l(OAc)a/R^OH 






(2) 



(3) 



(7) 



45 



SO 



ss 



EpoxidatioD 



HO 



R^O ^R^ H 





(4) 
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Production Routes of DHM2EQ and DHM3EQ (Continued) 




DHM^Q (la) DHM3EQ (lb) 



Step a: Preparation of N-(2-a!kanoyfben2oyl)-2,5-dimethoxyannine 

[0017] 2.5>Dknethox/anDlne Is dissolved In a solvent (pyridine, etc.), an ethyl ac^e solution of O-alkanoylsallcyloyI 
hafide is added thereto at -78*C to 50"C, pref&ably under ice cooling, and the mixture is afbwed to react under stirnng. 
After stopping the reaction by addition of water, ethyl acetate is added to the reaction mixture, which then is sequentially 
washed with hydrochloric add, water, a sodium hydrogencartx>nate solution and water. After drying, the organic layer 
Is concentrated under reduced pressure and dried under vacuum to oistain an N-(2-aikoxybenzoyf}-2.5-<fimethoxy- 
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aniHne compound represented by formula (2). The compound can be used in the next step without purificaaon. 
Step b: PreiJaration of 3-(0-alkanoylsalicyloyl)amlno-4.4-dlaIkoxy-2>cyctohexadienone 

[0018] The compound of fomiula (2) obtained as descrtoed above Is dissolved In a solvent such as methanol, diac- 
etoxyiodobenzene is added thereto at -2CrC to 5(rC, preferably under Ice cooBng and the mixture is allowed to react 
at room temperature under stirring. After concentration under reduced pressure, ethyl acetate Is added and the reaction 
mbcture is washed with sodium hydrogencarbonate solution and saline. Then, the solvent is concentrated under reduced 
pressure and the obtained residue Is purified by column chromatography to obtain 3-(Oalkaiioylsallcyl6yi)afnlno-4,4-dl- 
alkoxy-2»5-cyclohexadienone. 

Step c: Preparation of 5,6-epxoy-4,4-dlalkoxy-3-sallcyloylamino-2-cyclohexenone compound 

I0019I 3-(0-AlkanoylsaHcyIoyr)amlno-4.4-dlaIkoxy-2,5-cyclohexa(flenone represented by formula (3) is dissolved in 
a solvent (tetrahydrof uran. methanol, etc.), hydrogen peroxide water and sodium hydroxide are added therrto at -20-C 
to 50*C, preferably under fce cooling, and the mixture is allowed to react white stirring. Ethyl acetate Is added to the 
reaction mixture, whfch is sequentially washed with hydrochloric solution, aqueous sodium thipsulf ate solution, and 
saline. After drying, the reaction mixture is dried under vacuunrv In orcter to remove the residual starting cohpound, 
the residue is dissolved in acetone, p-toluenesulfonic acid is added thereto and stined at room temperature to ctecom- 
pose the starting conpound^ Ethyl acetate Is added to the residue obtained by cflstilling off methanol urider reduced 
pressure, and the solution Is washed with water. The resWue obtained by cfrying the ethyl acetate teye.r is purified by 
column chromatography to obtain 5.6*epxoy-4,4-dialkoxy-3-sallcyloytamlno-2-cyctohexenone compoutid repr^ented 
by fomr^ula (4). 

Step d: Preparatk>n of 5.6-epoxy-2-saricytoylamino-2-cyck>hexenr1 ,4-dk>ne 

[0020] 5,6-Epxoy^,4KJIalkoxy-3-salkyloyIamlno-2-<ycIohexenone corTVOund represented by fonnula (4) k dis- 
solved m methylene chloride, an friorgante add or organk: acW (trifhioroboron <fiethyl ether complex,, etc.) Is add^ 
under fce cooling, and the mbcture is altowed to react whilestlrring. A solvent {ethyl acetate, etc.) Is added tp tiie re^bn 
mbcture, which Is washed with water. After concenfrating the ethyl acetate layer, the obtained residue Is v^hed wtth 
methanol to obtain 5,6-epoxy-2-salicyloyiamino-2-cyc{ohexen-1.4-dipne represented by fonnul^ (5). 

Step e: Preparatton of 5,6-epoxy-4-hydroxy-3-salicyloylamlno-2-cyclohexenone (DHM2EQ) 

[00211 5,6-Epoxy-2-salteyk)ylamlno-2-cyck>hexen-1,4-dk)ne represented by fomiula (5) is suspended In a solvent 
(methanol, ethanol. THF. etc.) and a reducing agent (sodium borohydride, etc.) is.added thereto at -78*C to S&'O, 
preferably under \ce cooling. A solvent (ethyl acetate, methylene c*iloride. etc.) is added to the reat^ mixture, whfch 
is sequentially washed with hydrochtoric acid and water After drying, the solvent layer is concehtrBSed uncter reduced 
pressure, suspended, stirred and washed with methanol to obtain 6,6-epoxy'44iydroxy-3-saltoyloyIarnfrio?2-<yd 
enone (DHM2EQ) represented by fomiuta (la). 

Step f : Preparation of 3,3^alkoxyH4,5-epoxy-e-hydroxy-2-salteytoylamlno^:ydohexeTO 

[0022] 5.6-Epxoy-4.4-diaBcoxy-3-salk:yloylamino-2-cyclohexenone compound represented by fomiuta (4) is dis- 
soh^ed in amixed solution of asoh^ent such as methanol and sodium hydrogen carbonate, splutlpn. a reducing agent 
(sodium borohydride, etc.) Is added at -TB'C to 50*C, preferably under fce cooDng. and the mbcture Is lallowed to react 
whBe stfrring. A solvent (ethyl acetate, etc.) Is added to. the reactton mixture, which Is washed wtth hydrpchtorte acW 
and water. After drying, the sohrent l£^er Is concentrated under reduced pressure, dried under vacajum and purtfled by 
column chromatography to obtain 3.3^ialkoxy-4.5-epoxy-64iydroxy-2-saficytoylamide-cyck)hexe^ represented by 
formula (6) 

Step g: Preparatfon of 5,6-^xy-4-hydroxy-2-salteyIoylamlno-2-cyclohexenone PHM3EQ) 

[0023] 3,3-Dialkoxy-4,5-epoxy-6-hydroxy-2-saBcytoylamfno-cyctohexene represented by formula (6) Is (fissoN'od In 
a soKrent (ac^one.etc). p4oluenesulfonic add is added to the solution, which then is stirred at room ten^rature to 
proceed reaction. A soh^^ (ethyl acetate, etc.) is added to the reaction mbcture, which is washed with water. The 
solvent layer is dried, concentrated under reduced pressure and purffied to obtaIn5,6-epoxy-4-hydroxy-2-saBcyk)ylaml- 
no-2-cyck>hexenone (OHM3EQ) represented by fonmula (lb). 
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(Pharmacotogicaf Activity] 

[0024] The biological activfty oi the compounds of the present Invention was confinned on DHM2EQ and DHM3EQ 
by the following te^ts. 

5 

A) NF-kB Production inhibitory actWtty 

. [0025] The NF>kB producdon irihibitory acth^ity was measured by tudferase reporter gene assay as shown below. 

10 [Liiclferase reporter gene assay] 

[0026] A reporter using lucif erase DNA was prepared and the NF^kB production inhibitory acth^tty was measured by 
use of prornoter/reporter assay. 

15 l)Piasmid 

[0027] As the plasmid for lucif erase assay, 3XkBTK-Luc {endowed by Dr. Junlchlrx) INOUE of The Institute of Medical 
Science, The University of Tokyo) obtained by coupling ludfwase genie derh^ed from ianrpyrid to 3xkB derived from 
IgK gene and HSV-TK promoter was used. Further, for the p-galactosidase assay, a plasmid obtained by coupling 
20 galactosidase gene to p-actin promoter (endowed by Dr. Junichiro INOUE of The Institute of Medical Science, The 
University, of Tokyo) was used. 

2) Transfection and ludferase assay 

25 [0028] Transfection was performed by a DEAE-dextran method. 2x 1 0^ cell were washed once with 1 XTBS (Tris-HCL 
(25 mM). NaCI (137 mM). KCi (5 mM). and Na2HP04 (0.5 mM)) and Incubated in transfection buffer (2XTBS (200 |il), 
100XCa2+Mg2^((CaCl2-2H2O)(7BnriM,4|L0,MgCl2-6H2O(76mM)}.ahdDEAE 
1 |ig of plasmid at romterilperaturefordOminutes with lapping for every 10 nriinutes.T^ 

with 1 xTfe and Inoculiaifed at 3rc on a 12-wen plate (Goster N. Y., U. S. A.) at 1 X10« ceOs^H; On the day next. 

30 DHM2EQ or DHM3EQ solutions In various concentrations were added. After 2 hours* incubation, TNF-a (20 ng/^l) 
was further added and incubation was performed for 6 hours. The cells were centrifuged at 3.500 rpm for 5 minutes. 
After removing the supernatant. 50 ^1 each of lysis buffer (Tris-HCI (25 mM. pH 7.8). DTT (2 mM). 1 ^-diamlnocydohex- 
ane-N,l>r.N\N-tetraacetic acW (2 mM). and 1 0% glycerol. 1 % Triton X-1 00) was added and the ceOs were soIuWIfeed 
In Ice for 30 minutes. Then this was centrifuged at 1 5.000 rpm for 5 minutes and the supernatant was used as a sample. 

3s [0029] For 1 0 ^1 of the sample, 1 00 iil of a luminescent substhate solution (Tridne (20 mM). (MgCOg) * 4Mg{OH)2 • 
5H2O (1.07 mM). MgS04 (i.67 mM), EDTA (0.1 mM), DTT (33.3 mM). Coenzyme A (270 ^iM). iuclferin (470 jiM). and 
ATP (530 ^M)) wcas added and amount of luminescence was quantitated l>y use of lajrnat LB9501 (Berthold: Bad 
wndbad. Gennany). Further, the measured amounts were corrected by p-galactosldase assay to obtain the value of 
luciferase activity. 

40 

3) ^Galactoskfase Assay 

[0030] p-GalactDSidase DisiA was to measure transfection effkaency and effect nomnalization. 
(0031 J 20 \i\ of a sample was added to 230 jil of 2 buffer (KCI (1 0 mM), MgS04 (1 mM). 2-mercaptoethanol (50 mM), 
45 and NaP04 (1 00 mM: pH 7.5)) and f urtlier 50 jil of o-nllrophenyl-p-D-galactopyranoslde (ONPG, Sigma) and a NaP04 
(100 mM, pl-l 7.5) solution (2 mg/mi) were added and the mixture was incubated at 37"C. When the solution turned 
yettow. 250 pi of ^QO^ (1 M) was added thereto and the optica density at absorption wavelength of 420 nm was 
measured use of a spectrophotometer (Hltachl» Ltd.) 

50 B) Collagen-induced arthrftis preventing efiect 

[0032] Type II collagen was emulsmed together wRh an equhmlerrt volume of FreuncTs complete aCJuvantto prepare 
1.5 mg/hiJ of actninlstration solution. This was IntradermaDy Inocuiated to the radteular portion of mouse taD In an 
amount of 0.1 ml (150 pg/hnouse) to sensitize the mouse. After 3 weeks. 0.1 ml of type II collagen emulsffied In the 
55 same operatk>nal manner as describe was intraperrtonealfy administered to mouse (150 )ig/hriouse) to effect booster 
immunization to induce arthritis. 

[0033] 6 Animals/group of mtee were Intraperitoneally administered with DHM2EQ and DHiy«3EQ In a dosage of 2 
mg/kg or 4 n^i^ 3 times/Week from the day of Initial knmunlzatlbn In a ratio of 0.1 mUl Og of the body weight. bi total 
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1 8 times/6 weeks. The control group (6 animals/groi^) was admintetered with 0^% CMC solution in the same schedule 
as described above and to provide normal group (4 animals/group) in which no collagen arthritis was induced. The 
effect of inhibiting coliagen-lnduced arthritis was evaluated by degrees of the flare, swelling and stiffening of anterior 
limb and posterior limb In scores of 0 to 4 (the maximum score of total for 4 limbs was 1 6). Score 0 was assigned to 

5 the case where no syrrqstom was observed, score 1 was assigned to the case where oniy 1 of smaB joints such as 
fingers of the 4 Iftnbs showed flare or swelling, score 2 was assigned to the case where 2 or more small joints or 
relatively iarge joints such as wrist or ankle of the 4 fimbs showed flare or swelling, score 3 was assigned to the case 
where a whole hand or foot showed flare or sweHing, and score 4 was assigned to the case. where It was Judged that 
the swelling of one hand or foot reached maximum with stiffening of the Joint The results obtained are shown in Rgs. 

10 2(A) and 2(B). 

[0034] As will be apparent from the results shown In Figs. 1 (A) and 1 (B), the novel compounds of the present invention 
inht)ltedNF-tcBactlvitystartlngfromlH9MlnthecaseofDHM2EQ(Rg. 1(A})and^1Q4ig/mllnthecaseof DHMdEQ 
(Fig. 1 (B)). Furthermore, as witl te apparent form Figs. 2(A) and 2(B}. DHIM2EQ and.DHMSEQ. in partknjlar DHM2EQ. 
inhbited collagen-Induced arthritis, i.e;» an animal experiment model of chronic aitkxilar rheurnattsm by use of mk» 
'5 and thus their In vivo effectiveness was (temonstrated. 

INDUSTRIAL APPLICABILITY 

(Applk:atton as a drug] 

20 

[0035] As described above. DHM2EQ and DHMSEQ^ the compounds of the presentrinventton exfilbfted NF-^kB ac- 
tivation Inhibitory effect and in vivo preventing effect for collagen-induced aithrftis. Therefore, the compounds repre- 
sented by formulae (1 a) or (1 b) are conceived to be useful as anti- Inflammatory agents and Immunosuppressive agents. 
[0036] The compounds represented by fonmutae (la) or (lb) are weaWy acidk: substances and their salts include 
25 salts with organic bases such as quaternary ammonium salt, or salts with vanous metals, for example salts with aikaii 
metats such as sodium. They may be used in the form of such salts. 

[0037] The compounds represented by formulae (la) or (lb) and salts thereof can be administered after they are 
prepared Into solki composttlons or ttquld compositions for oral admlnlstratton. injections for parenteral adminlstratl(m, 
extemal preparations, suppositories and so forth. The dosage may vary depending on age, body weight, symptom. 
so therapeutic effect, method of aMntetration, treating time and so forth but usually, they are.administered in an amount 
of about 1 mg to 1 00 mg per day for an adult in 1 time or divided into several times. 

[0038] The solid composition for oral adminlstratkm Includes tablets, pills, capsules, powder,. granules and so forth. 
The composition may contain in addition to inert diluents, various addftive^, for example, lubrtoants, disintegrators, or 
dissolution aids according to a comventtonal method. The tablets or plis^may. be covered with a film of a gastric or 
35 enteric dissolving sut>stance as needed. 

[0039] The Ik^utd substance for oral administration includes emulsions^ solutions, syrup, ellxtrs and so forth that are 
phannaceutically acceptable. The composition may contain in addition to inert dBuents various, auxfliaries such as 
humectants, suspending agents, edulcorants, flavors, fragrants, and preservatives. 

[(MMOJ The Injectton for parenteral administration according to tf)e present Invention Includes sterile aqueous or non- 
^ aqueous soNents, suspending agents and emulstfiers. The Injection may further contain auxiliaries such, as preserv- 
atives, humedants, emulslfiers, dispersants, stabilizers, dissokitlon aids Qor example glutainic add or.aspartic add). 
[0041] The composition for parenteral administration Indudes external Squid agents, ointments, linlinents, supposi- . 
tories for rectal administration^ and so forth. 

45 BEST MODE FOR CARRYING OUT THE IfSIVEI^ION 

[0042] Hereinafter, the present invention wiU be Illustrated in more detail by way of exanipies. However, the present 
invention is n(H limits thereto. 

so Example 1 : Synthesis of N-(2*acetoxybenzoyl)'2,5^imethoxyanirme 

[0043] 2,5-Dffnethoxyanlltne (10.0 g. 65.3 mmol) was dissolved In pyridine (100 mi), and a solution of O-acetylsali* 
cytoyi chloride (13.0 g, 65.3 nvnol) in ethyl acetate (60 ml) was added ttiereto over 15 minutes under Ice cooling. 
Thereafter, the mixlure was stirred for 15 minutes at the same temperature as above. After adding water (1 0 mi) to the 
55 reaction mixture to stop the reaction, ethyl acetate (500 ml) was actded and the reaction nruxture was washed writh 3 N 
hydrochloric acid (500 ml), wato- (500 ml), 2% sodium hydrogen carbonate solutipn (500 ml), and water (500 ml) in 
order. After drying It over Glauber's salt, the ethyl acetate layer was concentrated under reducml pressure and .dried 
under vacuum to obtain the titled compound (1 9.6 g) as pale yellow synip. The oonr^und was used In the subsequent 
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step without purification. The titled compound purified by preparative thin layer chromatograpriy had the following 
physical properties. 

Infrared Absorption Spectra: vmax (KBr) 3409, 1773, 1671, 1603, 1535, 1478, 1283. 1221. 1179 cnr\ 
Ultraviolet Absorption spectra: Xmax (MeOH) nm ( e ) 224 (18100); 309 (7890), 
5 FAB nrjass spectrum (m/2): 316 (M+H)*, 

^H-NMR spectra (COCI3. 400 MHz) : 6 2.37 (3H, s). 3.82 (3H;s). 3.67 {3H. s). 6.62 (1 dd. J = 2.8 and 8.8 Hz), 6.84 
(1 H. d, J = 8.8 Hz). 7, 1 7 (1 H. d. J = 7.2 Hz). 7.37 (1H, t. J = 8.0 Hz), 7.62 (1 H. dt. J = 2.0 and 7.2 Hz), 7.99 (1 H. dd, J 
= 2.0 and 8.0 Hz), 8.31 (1H, d. J = 2.8 Hz). 8.93 (IN, br s). 

10 Example 2: Synthesis of 3-(Oacetylsalicyloyl)amino-4,4-d!methoxy-2,5-cycIohexadienone 

[0044] N-(2-acetoxybenzoyi)-2,5-dtmethoxyani!ine (19.8 g) obtained in Example 1 was dissolved inmethanol (400 
ml) and dlacetbxyiodobenzene (27.3 g, 84.9 mmol) was added theridtD und^r ice cooling and themrxture was stirred 
at room temperature for 1 hours. TYie reaction mixture was conceritrated under reduced pressure to obtain brown 

15 syrup-lilce residue, to which was added ethyl acetate (II). The mixture was washed with 5% sodium hydrogen carbonate 
solution (1 1), and 1 0% saline (1 1). The ethyl acetate layer was concentrated under reduced pressure to obtain brown 
syrup'lllce residue, whteh was purified by slHcagel chronDatography (1 kg. hexane/ethyl acetate^2/1) to obtain 12.8 g 
of solids. They were suspended in 30 ml of methanol and stirred to purify them. Thus, 10.9 g of the titled conrpound 
was obtained as whrte solids (yield: 50% in two steps). 

20 MMng point 150>1^C 

Infrared Absorption Spectra: vmax (KBr) 3451, 1769, 1694,1620. t198 cnr\ 
Uftraviolet Absorption Spectra : Xmax (MeOH) nm ( e ) 238 (14200), 313 (13800), 
FAB mass spectrum (m/i) : 332 (M+H)*, 

^H-IVHVIR spectra (CDCI3, 400 MHz): 6 2.47 (3H, s), 3.31 (6H. s), 6.48 (IN. dd, J = 2.0 and 1 0.8 Hz). 6.61 (1 H, d, J = 
25 10.8 Hz).7.20 (1H, d. J « 7.2 Hz). 7.39 (1H. t, J = 7.6 Hz). 7.67 (2H. overiapped),8.05 (1H. dd. J = 1i6 and 7.6,Hz). 
8.89(1H.brs). 

Example 3: Synthesis of 5,6*epoxy"4,4-^^oxy-3-8alicyioytanryno-2-cyGlohexenone 

30 [0045] 3-(0-Acetylsalicyloyl)amlno-4.4-dlmethoxy-2,5-cyclohexadienone (10.9 g. 33.0 mmol) was dissolved In tet- 
rahydrofuran (200 mQ. 30% hydrogen peroxide (60 mi) and IN sodium hydroxide (165 nfl were added thereto under 
ice cooling, and the mixture was stirred for 2 hours at the same temperature as described above. While the starting 
compound remained, trealment of the reaction mixture was performed, since according as the reaction was continued^ 
deconnposttion of the otijective compound occunned.'Ethyi acetate (500 ml) was added arK) the reaction mixture was 

as washedwith IN hydrochloric add (300 mi), aeneous 10% sodium thIosuVate solution (300mlx2), and 10% saline (300 
mO in order. After drying ft over Glaimer^ salt, the ethyl acetate layer was dried under vacuum to obtabi pale yeflow 
syrup-Kke residue, in order to facilitate removal of the starting compourKi having a spot dose to the objective compound 
on TLC. the residue was dissolved in acetone (100 ml), p-toluenesutfonic acid was added, and stirred at room tem- 
perature for 1.5 hours to decompose the starting compound. Methanol was dlstilted off under reduced pressure to 

^ obtain residue, to which was added ethyl acetate (200 ml) and the mixture was washed with water (200ml). The ethyl 
acetate layer was dried over Glauber's salt to obtain deep brown synip, which was purified by siltea-gei column chro- 
matography (400 g; toluene/ethyl acetate=1/1) to obtain 6.58 g of yeOowsofids. The solids were suspended In m^fmnoi 
(20 ml) and stirred to wash to otitain 5.34 g of the titled compound as white solids (yield: 53%). 
Melting point: 147-149°C, 

45 infrared Absorption Spectra: vntax (KBr) 3264. 1674, 1651, 1530, 1236, 1119, 1053, 1053 cm -^ 
Uftravlolet Absorption Spectra: Xmax (MeOH) nm ( e ) 2^ (5100), 314 (19600), 
FAB Mass Spectnim (nVz) : 306 (M+H)*. 

^H-mn spectra (CDCI3. 400 MHz) : S 3.35 (3H, s), 3.58 (1H, dd, J = 2.4 and 4.4 Hz), 3.75 (3H; s). 3.89 (1H, d, J = 
4.4 Hz), 6.94 (1H. t. J = 8.4 Hz). 7 04 (1H. dd. J = 0.8 and 8.4 Hz). 7.24 (1H. d. J = 2.4 Hz), 7.38 (1H. dd. J = 1 .2 and 
SO 8.4 Hz), 7.49 (1 H. br t, J = 8.4 Hz). 8.65 (1 H. br s). 11 .37 (1 H. s). 

Example 4: Synthesis <rf 5.6-epoxy-2-saBcyloylamlno-2-cydohexen-1 ,4-dlone 

[0046) 5,6-Epoxy-4.4-dbnethoxy-3-sailcyioylamlnO'2<yclohexenone (1 .0 g. 3.27 mmof) was dissolved in methylene 
55 chloride (25 ml), trifluoroboron diethyl ether complex (1 ml) was added tfiereto under ice cooling, and the mixture was 
stined at the same tenperature as descrbed above for 30 minutes. Ethyl acetate (300 ml) was added to the reaction 
mixture and the reacUon mixture was washed wfth water (200 ml). After (Hying ft over Gtauber^s salt, ttie ethyt ecelate 
layer was dried under vacuum to obtain brown solids, which were washed with methanol (5 ml) to obtain the titted 
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compound (399 mg) as paJe brown solids (yield: 47%). 
Melting point 210**C (decomposed). 

Infrared Absorption Spectra: vmax (KBr) 3453. 3202, 1713, 1667, 1642. 1611, 1537, 1231 Cf^•^ 
Ultraviolet Absorption Spectra: hnax (MeOH) nm ( e ) 250 (11 900). 326 (15000), 
FAB Mass Spectrum (ni/z): 259 (M-), 

^H-NMR Spectra (acetone-de. ^ WHz) : 6 3.91 (1H, dd. J = 2.4 and 4.0 H2).4.11 (1H. d, J = 4.0 Hz). 7.07 (1H. t. J = 
8.4 Hz). 7.13 (1H. d. J = 8.4 Hz), 7.51 (1H. dt. J = 1 .6 and 8.4 Hz). 7.61 (1H, d. J = 2.4 Hz). 8.06 (1H, dd, J t= 1 .6 and 
8.4 Hz). 10-83 (1H, brs), 10.88 (1H, br s). 

Example 5: Synthesis of DHM2EQ 

[0047] 5,6-Epoxy-2-sallcyloyIamino-2-cyclohexen-1 .4-dlone (81 .8 mg. 0.316 mmol) was suspended In methanol (10 
mq, sodium borohydride (11 .9 mg. 0.316 rrniol) was added thereto under Ice cooling, and the mixture was stirred at 
the same temperature as described above for 1 0 minutes. Ethyl acetate (50 mi) was added to the reaction mixture and 
the reaction mixture was washed with IN hydrochloric acid (50 ml) and wa|er (50 wH) in order. After drying it over 
Glauber's salt, the ethyl acetate layer was dried under vacuum to obtain pale brown solids, which were suspended in 
wfth methanol (1 mf) and stirred to wash them to obtain DHM2EQ (45.3 mg) as white solids (yield: 72%). 
Appearance and Property: White powder, weakly acidic sut>stance, 
Melting point IBS^C (decomposed). 

value of TLC: 0.45 (measured after development by thin layer chromatography stOca get (Art 1.05715, produced 
by Merck. Inc.) with chloroform-methanol (10:1) as a development solvent. 
Infrared Absorption Spectra: vmax (KBr) 3360. 1663, 1634. 1609, 1526. 1204, 1071 cmr^. 
Ultraviolet Absorption Spectra: Xmax (MeOH) nm ( e ) 242 (5950), 314 (20400), 
FAB Mass Spectrum (m/z): 262 (M^H)^. 
Molecular formula: Gt3HtiN05. 

^H-NMR Spectra (DMSO-de. 400 MHz): 6 3.43 (1H. dd. J = 2.4 and 4.4 Hz), 3.85 (1H, dd. J = 2.4 and 4.0 Hz). 4.83 
(1 H. br s), 6.70 (1 H, br s), 6.99 (2H, overlapped). 7.45 (1 H, t, J = 8.8 Hz), 7^3 (1 H, dd, J = 2.0 and 8.8 Hz), 10.83 (1 H. 
brs). 10.88 (1H. brs). 

Example 6: Synthesis of d.3>dimethoxy-4,5-epoxy-6-hydroxy-2-sallcyloylamirio-cyclohexene 

[0048] 5.6-Epoxy-2-sallcyloylamlno-2-cyck>hexen-1 .4-dtone (200 mg. 0.655 mmol) was dissolved In a mixed solution 
of methanol (5 ml) and 5% sodlum.hydrogen carbonate (5 mQ, sodium borohydrfcle (24.8 mg, 0.655 mmol) was added 
thereto under ice cooling, and the mixture was stirred at the same tenriperature as described above for 30 minutes. 
Ethyl acetate (50 ml) was added to the reaction mixture and the reaction mixture was washed with IN hydrochloric ackj 
(50 mO and water (50 ml) in order. After drying R over Glauber^ salt, the dhyl acetate layer was concentrated under 
reduced pressure and dried under vacuum to obtain ^rup (206 mg). which were developed by preparativd thin layer 
chromatography with a developing solution of toluene/acetone (1A1) to obtain the titled compound (97 mg) as a color- 
less, transparent syrup (Yield : 48 %). 
Melting point: 170-172«C. 

Infrared Absorption Spectra: vmax (KBr) 3366, 3285, 1657, 1537, 1236. 1128, 1063, 1046 cnT^ 
Ultravioiet Absorption Spectra: Xmax (MeOH) nm ( e ) 242 (8180). 262 (9190), 300 (7610). 
FAB Mass Spectrum (m/z) : 308 (M+H>^. 

^H-NMR Spectra (CDClg. 400 MHz ) : 5 2.13 (1H. d. J = 10.0Hz). 3.27 (3H. s). 3.49 (1 H, s). 3.63 (1H. s). 3.64 (3H. s). 
3.64 (1 H. overlapped). 4.76 (1 H, dd, J = 2.0 and 1 0.0 Hz), 6.68 (1 H. d, J = 2.0 Hz). 6.89 (1 H, t. J = 7.6 Hz), 7.01 (1 H. 
d. J = 7.6 Hz), 7.34 (1 H. dd. J = 1 .5 and 8.3 Hz), 7.43 (1 H. t, J = 7.6 Hz). 8.23 (1 H, s). 11 .87 (1 H. s). 
^H'NMR Spectra (CO3OD, 500 MHz ) : 5 3.28 {3H. s), 3.51 (1H, dt. J = 2.4 and 4.8 Hz). 3.57 (3H. s). 3.63 (1H. d, J = 
4.8 Hz). 4.68 (1H. t. J = 2.4 Hz). 6.68 (1H. t, J = 2.4 Hz). 6.91 (1H. dd. J = 0.4 and 8.4 Hz). 6.93 (1H. dl, J = 0.4 and 
7.8 Hz). 7.36 (1H. dt. J = 2.0 and 7.6 Hz). 7.94 (1H, dd. J = 2.0 and 7.8 Hz). 

Example 7: Synthesis of DHM3EQ 

[0049] 3.3-dimethoxy-4,6-epoxy-6-hydroxy-2-sa!lcytoytemlno-cyclohexene (87.0 mg. 0.283 mnx>l) was dissolved In 
ac^one (2 mi), p-toluenesultonk: add (5 mg) was added thereto^nd the mbcture was sdned at room terr^erature for 
1 hour Ethyl acetate (20 ml) was added to the reaction mixtire and the reaction mixture was washed with water (15 
ml). After drying it over Glauber's salt, the ethyl acetate layer was concentrated under reduced pressure to obtain white 
solkts. whk:h were suspended In with ethyl acetate (1 mi) and stirred to wash them to obtain DHM3EO (55.1 mg) as 
white solids (yield: 74%). 
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Appearance and Property: White powder, weakly acidic substance 
Melting point: 1 78-1 82*0. 

Rf value of TLC: 0.36 (measured after development by thin layer chromatography silica gel (Art 1 .05715. produced 

by Merclc. Inc.) with chlorofomrvmethanol (10:1 ) as a development solvent, 

Infrared Absorption Spectra: vmax (KBr) 3457. 3102, 1896, 1620. 1559, 1381, 1233 an\ 

Ultraviolet Absorption Spec^r Amax (MeOH) hm ( e ) 248 (12000). 301 (9360). 

FAB Mass Spectrum (mAz) : 262 (M^^H)^. 

Molecular formula: CfsH^iNOs, 

iH-NMR Spectra (DMSO-dg. 400 MHz): 6 3.63 (1 H, d. J = 3.9 Hz), 3.84 (1 H. br). 4.87 (1 H, br s), 6.97 (2H, overlapped). 
7.42 (2H. overlapped). 7.94 (IH.d, J = 8.0 Hz). 10.60 (1H,brs), 11.71 (IH.brs). 



Ctalms 

1 • Salicylamlde derivatives represented by f orniula (1 ) 




a) 



wherein represents a hydrogen atom or a C2-4 alkanoyi group, represents a group represented by the 
following fonrujlae (A). (B), (C). (D). (E). (F) or (G): 



o: 




(A) (B) (C) (D) 




(E) (F> (G) 

V^herein R^ represents a CM allcyl group. 
2. Sallcylannlde derivatives as claimed In dalm 1 , represented by formulae (1 a) or (lb) 
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5 



10 




3. Salicylamlde derivatives as dafrned In daim 1 . represented by formula (2) 

IS 



20 




wherein the symbol In the f ormuta has the same meaning as described In dalm 1 . 
30 4. Salicylamlde derivatives as dalmed in dabn 1 . represented by fomiula (3) 



as 



40 




wherein the symbols in the formula have the same meanings as described in daim 1 . 

45 

5. Salicylamide derivatives as dalmed In daim 1 , represented by formula (4) 



50 



55 
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6. 
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wherein the symbol In the formula has the same meaning as descrobed in dalm 1 . 
A salcylamide derivative as claimed In claim 1 , represented by fomnula (5) 




(5) 



7- Sallcylan\ide derivatives as claimed In dalm 1 , represented by f omiula (6) 



F^O OR^ 




(6) 



wherein the symbol in the fonrnila has the same meaning as described In dairh 1 . 
8. A process for producing saDcylamlde derivatives represented by f onnuia (2) 




OMe 



(2) 



wherein the symbol In the formula has the seme meaning as In described above, comprising reacting 2,5-dlmeth- 
oxyaniUne with O-aBcanoylsalicyloyl hallde represented by fomuila (7) 



wherein has the same meaning as described in claim 1. and X represents a halogen atora 
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9. A process for producing saRcylamide derivatives represented tiy formula (3) 




wherein the symbols in the fon^nula have the same meanings as descrtoed above, comprtsirig reacting a salicyla- 
mide derivative represented by formula (2) 




OMe 



wherein the symbol in the formula has the same meaning as described in darn 1 , with an afkanol represented by 
fonfnula R^l-i wherein is a CI -4 alRyi group, in the presence of a compound represented by a fonnula C^HJi 
{OAc}2 wherein Ac is an acetyl group. 

10. A process for producing saOcyiamide derivatives represented by fonmula (4) 




wherein the symbol in the fomiula has the same meaning as described at>ove. comprising subjecting a salicyiamide 
derivative represented by fomwla (3) 
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wherein the symbols in the formula have the same meanings as descrbed in clafem 1 . to epoxidatlon. 
11 . A process for producing a sallcylamlde derivative represented lay formula (5) 




0 



comprising subjecting a salicyiamide derfvath^ represented by fonmila (4) 




wherein the symbols In the fonmula have the same meanings as descrbed In claim 1, to dedialkylketalatlon. 
12» A process for producing salicyiamide derivatives represented by fonmula (6) 




OH 

wherein the symbol In the formula has the same meaning as descrbed above, comprising subjecting a sallcytemlde 
derivatives represented by fonnula (4) 
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wherein the symbols in the formula have the same nieantrigs as descnbed in davn 1 ,.to reduction. 
1 3. A process for producing a saltcylamide derivative represented by fonmtia (la) 




O 

comprising subjecting a salicylamide derivative represented by formula (5) 




(5) 



to reduction. 

14. A process for producing a salicylamide derivative represented by formula (lb) 




OH 

c(N7iprising subjecting a sallcytamide derivative represented by fomiula (6) 
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wherein the symbol in the fomriula has the siame meaning as described in dalm 1 . to dedlaOcylketalatton. 

15. A drug comprising a saifcytamlde derlvatrve represented by formulae (la) or (lb) as dalmed In claim 2 or a salt 
thereof as the active ingredient. 

16. An agent for inhbldng the activation of NF-kB comprising a salicylamlde derivative represented by fomnuteie (1 a) 
or (lb) as de$crft>ed in daim 2 or a salt thereof as the active ingredient. 

17. Antl-inflammatory agent or Immunosuppressive agent, comprising a salicylamlde derivative represented by for- 
mulae (la) or (lb) as described in daim 2 or a salt thereof as the active ingredient. 
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Fig. 2 
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0M-URRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ gray SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



□fRE 



REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



